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 Abstract  
Rapid development in Malaysia industry has led to a lot of waste disposal 
consumption such as plastic. It is become a serious environmental problem 
because plastic composed several toxic chemicals that pollutes soil, air and 
water that can threat to modern civilization. To prevent this issue many 
initiatives were made in the past to reuse the plastic waste, but no significant 
results were achieved. Consequently, an issue on sustainable construction 
gains was highlighted and several researches were carried out in order to 
explore the potential of plastic fiber used in building and construction 
management.  Various attempts were made through experimentation to 
check the feasibility of plastic fiber to be use partially in concrete. This paper 
includes review of numerous studies conducted on utility of plastic fiber as 
additive material used in the concrete. It can be concluded that the 
addition of plastic fiber in concrete can enhance the mechanical properties 
in concrete such as tensile strength, flexural strength and compressive 
strength. Thus, the problem in plastic waste management can be reduce 
and also led to sustainable construction. 
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1.0  INTRODUCTION 
Plastic waste (PW) needs special attention regarding as non-biodegradable 
category among different waste fractions because it is generate more 
problems to environment [1]. In 2014, more than 300 Million metric tons of PW 
globally generated and the number of PW keep rising annually [2]. This is 
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because large amounts of plastic are used widely in packing films, wrapping 
materials, shopping and garbage bags, fluid containers, toys, household 
industrial products and building material. The residuals that are not recycled, 
reclaimed and reused constitute the wastes only to get released to the 
environment [3]. However, it is become a serious environmental problem 
because plastic composed several toxic chemicals that pollutes soil, air and 
water that can threat to modern civilization [4]. Furthermore, plastic takes 
over 20 years to decompose compared to other solid waste materials that 
are easy to decompose in just a few weeks [4].   
 Concrete is basically a mixture of cement, aggregate and water 
according to certain ratio. Concrete is very strong in compression but very 
weak in tensile strength [5]. Concretes known as fragile materials 
characterized by low tensile strength and low capacity for deformation [6]. 
Therefore, reinforcing steel is often used in the concrete. However, various 
fibers are also used to improve the properties of concrete, mainly for 
enhancing the tensile strength apart from traditional steel reinforcement [5]. 
Addition of PW in a concrete mixture improve mechanical properties such 
as compressive strength, tensile strength and bending strength [6]. The 
presence of PW as a reinforcing element causes an increase in ductility and 
therefore the material’s ability to maintain tensile load can be improved, 
thereby leading to higher concrete strength [7]. Moreover, function PW in 
concrete is to reduce the brittle in concrete which is gives elastic 
composition in concrete. The PW basically control the breeding of cracks to 
develop the toughness of concrete [8]. 
 Consequently, an issue on sustainable construction was highlighted 
and several research were carried out in order to explore the potential of PW 
used in building and construction applications management [2]. According 
to Saikia and Brito [4]  lately, various efforts have been made using PW in 
concrete composites as best ways to dispose PW. Concrete is a natural 
material used widely in construction today [5]. In several decades, concrete 
industry has been working to reduce its environmental impact by making it 
more sustainable [9]. Based on review of research conducted by various 
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researchers, adding various types of PW into concrete mixture can improved 
the properties and strength in concrete. 
 
2.0 REVIEW ON APPLICATION OF PLASTIC WASTE IN CONCRETE 
Plastic describe as polymer of hydrocarbon monomers that used regularly in 
everyday life and has become a necessary part in modern world [10]. 
Currently, variety types of plastics are used around the world but the benefits 
of plastic use are containing by its risky impacts to the environment [7]. Due 
to increasing of plastic waste (PW), the scarcity of space for landfilling and 
increasing cost of disposal receive attention for the reuse of waste as 
alternative way to disposal PW [11]. Nonetheless, concrete industry choose 
to be the most appropriate industry which can consume enormous amount 
of PW [10]. Many of researcher interested to find the use of PW in the 
concrete mix [12]. Existing of PW in concrete efficiently can improved various 
properties of concrete like ductility and tensile strength. Moreover, it can 
decreases its weight of concrete itself and thus buildings can resist more 
earthquake [10]. The types of PW used in previous researchers was 
summarized in Table 1. 
Table 1: Differences types of PW from previous researchers. 
Researcher Additive Material 
Dora Foti, 2011, Polyethylene terephthalate (PET) bottle fiber 
Khilesh Sarwe, (2014) Plastic fiber (PF) along with steel fiber (SF) 
Kandasamy and Murugesan (2011) Polythene fibers 
Bhogayata et al. (2012) Non-recycle polyethylene plastic bags 
 
 A research conducted by Foti (2011) [12] that used concrete with 
Polyethylene terephthalate (PET) bottle fiber as additive material with the 
various proportion of mix design. The PET bottle is simply cut into plastic fiber 
[12]. The result analyzed that concrete with PET bottle fiber can decreased 
weight of concrete and made into light weight concrete based on unit 
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weight. Furthermore, with PET bottle fibers was analyzed that the mechanical 
properties such as compressive strength, split tensile strength and flexural 
strength increased up [12]. In addition, through a research by Choi et al. 
studied the using of plastic waste (PET bottles) as additive material on some 
properties of concrete. The results analyzed that decreasing in weight using 
plastic wastes was about 2–6% of the normal weight concrete while 
compressive strength reduced up to 33% compared with compressive 
strength of normal concrete [13].  
 On the other hand, research carried out by Khilesh Sarwe. (2014) 
presents the results of addition of plastic fiber (PF) along with steel fiber (SF) 
with an objective to seek maximum use of PW in concrete. There are two 
different division of mix were casted in cubes (150mm x 150mm x 150mm), 
one with different percentages of PF (0.2%, 0.4%, 0.6%, 0.8% and 1% weight 
of cement) and another mix with addition of SF with percentage of (0.2/0.1, 
0.4/0.2, 0.6/0.3, 0.8/0.4 and 1/0.5 % by weight of cement) to study the 
compressive strength at 7 and 28 days strength. The study conclude that 
using PF of 0.6% weight of cement with SF of 0.3 % weight of cement has 
shown the maximum compressive strength [14].  
 A research conducted by Kandasamy and Murugesan (2011) used 
polythene fibers in the mixture of concrete at a dosage of 0.5% by weight of 
cement. The test for compressive strength of cubical and cylindrical 
specimens of M20 grade concrete observed that cube compressive 
strength of concrete in 7 days increased by 0.68% and in 28 days it increased 
by 5.12% in comparison with reference concrete and cylinder compressive 
strength of concrete in 28 days increased by 3.84% in comparison with 
normal concrete [10]. 
 Furthermore, a research approached by Bhogayata et al. (2012) has 
studied the used non-recycle polyethylene plastic bags in shredded form in 
M25 grade of concrete. Different test results were analyzed after testing on 
48 concrete cubes (150mm x 150mm x150mm) prepared from different 
percentage of polyethylene fibers (0.3, 0.6, and 0.9 to 1.2% of volume of 
concrete). There are two type of plastic bag fibers were used, one cut 
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manually (60mm x 3mm) while another one grander into a very fine random 
palette. Cubes were tested for 7 days and 28 days compressive strength and 
compaction. The result concluded that good workability was shown by the 
mix added with shredded fibers due to its uniform and higher aspect ratio in 
mix. The reduction in compressive strength and compaction seen affected 
with the addition of plastics up to 0.6% [14].  
 
2.1  BEHAVIOR OF PLASTIC FIBER AS ADDITIVE MATERIAL 
Currently, plastic waste (PW) became a dominant research issue for its 
possibilities applying in concrete [13]. Plastic fiber known as synthetic fiber 
which can be in the form of micro plastic fiber or macro plastic fiber [5]. 
Addition of plastic fiber in concrete can beneficially as fine or coarse 
aggregate also supplementary material [13]. Plastic waste used as fiber in 
concrete shows amount incorporated was very low compared to use as 
aggregate or filler in concrete [4].  
Plastic fiber generally controls the propagation of crack thus develop the 
toughness in concrete. Moreover, existing of plastic fiber in concrete 
enhance pre-peak and post-peak in region of load-deflection graph thus 
can increase flexural strength and toughness of the concrete. Also, the 
presence of plastic fiber in concrete identify that reduction in compressive 
strength and modulus of elasticity [8] . Application of plastic fiber as additive 
material in concrete shows the most benefit since it have the qualities that 
others fiber do not have [12], such as : 
a. Chemically inert; 
b. Do not corrode; 
c. Allows easy jetting of the concrete; 
d. Lighter than steel fibers of the same number; 
e. Allow a better control of the plastic shrinkage cracking. 
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2.2  ADVANTAGES AND DISADVANTAGES PLASTIC FIBER IN 
 CONCRETE 
Today, utilization of plastic fiber have become an attractive alternative in 
construction industry due to multiple reasons [5]. Firstly, according to 
Ghernouti et al. (2012) [20] plastic fiber originally is recycled product that 
reuse in concrete and can reduce cost of disposal. Moreover, concrete 
more sustainable using recycled materials. Function of plastic fibers in 
concrete is to reduce the cracking and add elastic condition in concrete 
[2]. Also, addition of plastic fiber in concrete can changes the mechanical 
properties such as tensile strength, compaction strength and mortar 
durability [11]. 
However, the main circumstance of using plastic fiber in concrete mixing is 
that the plastic has characteristics of low bonds between plastic and 
concrete which contribute to decreased strength such as compression, 
stress and impact strength [5, 11, 13]. 
 
3.0  MECHANICAL PROPERTIES ON CONCRETE 
 
3.1  COMPRESSIVE STRENGTH 
Research on the addition of plastic fiber (PF) leads to the increasing of 
compressive strength of all mixes compared with a normal mix for all ages of 
test. The self-compacted concrete as showed in Figure 1 improved 
compressive strengths ranging from 46 MPa to 56Mpa, from 51MPa to 
68MPa, and from 53MPa to 76Mpa, at 7, 14 and 28 days, respectively. The 
concrete specimens contained plastic fiber with ratio 2% achieved the 
lowest compressive strength for all test ages, among all PF mixes [15]-[13]. 
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Figure 1: Variation in compression strength with plastic fibers ratio [15]. 
 
Saikia and Brito, (2012) [4] investigate the use of PET plastic waste as 
aggregate in concrete for compression strength in concrete. PET plastic 
waste is blended in the laboratory using a blender machine and sieve to 
obtain the appropriate size, which is the size between 10-14 mm. PET wastes 
used as a substitute for sand in concrete composites. Based on the previous 
study by [4] on the effect of the addition of three different shape plastic 
particle such as shredded fine shaped (PF), shredded coarse shaped (PC) 
and heat-treated pellet (PP) on the compressive strength of concrete can 
conclude that replacing sand with PET waste affects the strength of 
compression that result in to the reducing of compressive strength as shown 
in Figure 2. This reduction in strength is due to the low bond strength between 
plastic surfaces and cement blends as also due to the hydrophobic 
properties of plastic residues that can prevent cement hydration reactions 
by limiting the movement of water. 
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Figure 2: Compressive strength with different type of plastic fiber [4]. 
 
Figure 3 shows the compressive strength distribution with different ratios of 
polypropylene fiber content in concrete mix. Unfortunately, it has been 
generally observed that with the increasing of fiber content, a reduction in 
its strength was evident. From the figure shows that addition of fiber in the 
concrete mix has influence effect on compressive strength [9]. 
 
Figure 3: Variation in concrete compressive strength containing fiber [9]. 
 
Bhogayata, Shah, & Arora, (2013) [17] studied the effect of plastic fiber 
additions of 0.5%, 1% and 1.5% obtained from polythene bags waste on 
concrete compressive strength. The compressive strength was reduced by 
56.43%. The reduction in compressive strength may be due to the presence 
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of fiber macro in concrete, potentially disturbing the bonding and hydration 
of cement and aggregates. 
 Experimental findings by Rai, Rushad, (2012) [16] observed that the 
increasing of waste plastic ratio in concrete mixtures tends to decrease the 
compressive strength values at each curing age. Results showed in Figure 4 
that the strength of concrete containing 15% waste plastic produces the 
lowest strength. This tendency can be attributed to the decrease in adhesive 
strength between the surface of the waste plastic and the concrete mixture, 
as well as the particles size of the waste plastic increase.  
 
Figure 4: Compressive strength of concrete with varying % of plastic waste with 
superplasticizer [16]. 
 
3.2  TENSILE STRENGTH 
The results of the study by Foti, (2011) [12] on concrete mixed with short 
lamellar fibers cut from plastic bottles waste as presented in Table 2 showed 
a tensile strength, quite high comparable to other fibers. The reinforced 
specimens with the 'O' fibers also showed higher strength increases 
compared to ordinary concrete specimens. The closed fiber form can 
produce better bonds inside the concrete being an increase factor in tensile 
strength. 
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Table 2: Result of tensile strength tests [12]. 
 
  
According to the results of the study by Yin, et al., (2015) [5] on the use of 
macro plastic fibers measuring 30-60 mm long and having a cross section of 
0.6-1 mm2 in concrete showed an increase in tensile strength. Plastic fibers 
can increase the tensile strength because when the pressure has reached 
maximum strength, the next pressure is transferred to the macro plastic fiber 
which can reduce the changing process, thereby increasing the tensile 
strength of the concrete. 
 Raghatate, (2012) [18] shows the results of tensile strength test on 
concrete mixed polythene plastic bags showed an increase of strength by 
26% when the plastic bag waste content was included by 0.8%, but 
decreased when plastic waste content increased. In contrast to the results 
of the study conducted by Frigione, (2010) [19] using recycled PET bottles as 
fine aggregate in concrete, shows tensile strength lower than normal 
concrete. 
 
3.3  FLEXURAL STRENGTH 
From the experimental test results obtained by previous research as shown in 
Figure 5, the flexural strength of all reinforced fiber concrete mixtures is higher 
than the control concrete mix. The results of the flexural tensile strength tests 
presented the advantage of WPF fibers. The trends showed a definite 
increase in tensile capacity ascribed to higher fiber concentrations [15] - 
[13]. 
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Figure 5: Variation in flexural strength with plastic fibers ratio [15]. 
 
The results of the study Sharma & Bansal, (2016) [7] on concrete bending 
strength mixed with polythene waste bags showed that bending strength 
increased with the addition of plastic fibers in the concrete. Figure 6 shows 
the different plastic effect on the bending strength of the concrete. 
 
 
Figure 6: Effect of addition/replacement of different forms of plastic on flexural 
strength of concrete [7]. 
 
Figure 7 present the pattern for the flexural strength test results. The flexural 
strength of waste plastic mix concrete is likely to decrease with the increase 
of the waste plastic ratio in these mixtures. This can be attributed to the 
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decrease in adhesive strength between the surface of waste plastic particles 
and the concrete mixture [16]. 
 
 
Figure 7: Flexural strength of concrete mix with varying % of waste plastic [16]. 
 
Based on the previous study has found that the macro plastic fibers have no 
obvious effects on the flexural strength. The main benefit of using macro 
plastic fibers lies in improved ductility in the post-crack region and flexural 
toughness of concrete. When the first crack is occurred, the specimen cracks 
and collapses almost suddenly, with very small deformation and no earlier 
warning. However, in plastic fiber reinforced concrete specimens, the failure 
progresses with bending, but without any collapse as seen in plain concrete. 
When the concrete fails, the load is transmitted to the plastic fibers [5]. 
 
4.0  CONCLUSION 
Based on the review of previous researches, adding various types of fibers 
into concrete mixture can be conclude with improving the properties and 
strength of a concrete. The results show briefly most of the studies conducted 
cause compressive strength to decrease. The reduction in compressive 
strength is either due to weak bonds between concrete and plastic waste. 
One of the study stated that the comprehensive strength decreases with 
increasing waste plastic ratios at all curing ages because of the decrease in 
Concrete Technology: Research and Applications Series 3 
 
83 
the adhesive strength between the waste plastic and the concrete mixture. 
It seems that the bonding between the plastic particles and the concrete 
mixture was weak.  
 Likewise, resulted on tensile strength based on studies conducted by 
various researchers concludes that addition of fiber into concrete indicates 
increasing in tensile strength. Plastic fibers can increase the tensile strength 
because when the pressure has reached maximum strength, the next 
pressure is transferred to the plastic fiber which can reduce the changing 
process, thereby increasing the tensile strength of the concrete. The flexural 
strength mostly shows an increase but there is some study showed a 
decreasing result. Also, an increasing in term of flexural strength caused by 
the presence of fibers in the concrete that allows the specimens to 
continuously evolve and lead to higher load capacity achievement 
compared to ordinary concrete. In fact, addition plastic fiber in concrete 
mixture also can reducing problem in waste management and sustainable 
construction can be achieved. 
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